The respiratory quinones of 73 strains of Gram-positive bacteria including spore-forming rods, lactic-acid bacteria and actinomycetes were examined. Menaquinones with seven isoprenoid units (MK-7) were the main quinone type found in representatives of the genus Bacillus and in Sporolactobacillus inulinus. However, a strain of B. thuringiensis produced MK-8 in addition to MK-7, and strains of B. lentus and B. pantothenticus appeared to produce MK-9 and MK-8, respectively, with no MK-7. In the clostridia and lactic-acid bacteria, no quinones were found, except in Pediococcus cerevisiae NCTC 8066 and Lactobacillus casei subsp. rhamnosus ATCC 7469, which contained menaquinones, and Streptococcus faecalis NCTC 775 and HIM 478-1, which contained demethylmenaquinones, in relatively low concentrations. Menaquinones were also found in the actinomycetes (except Actinomyces odontolyticus and B$dobacterium bifidum which did not produce any quinones) and in Protaminobacter alboJavus ATCC 8458, the so-called Actinobacillus actinoides ATCC 15900 and Noguchia granulosis NCTC 10559.
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Short communication M E T H O D S
Strains. The organisms studied are listed in Table 1 . Cultures were kept in the lyophilized state under vacuum at room temperature and their identity was checked using conventional taxonomic criteria before use.
Growth conditions. The test' strains were examined under the conditions cited in Table 1 (Hollander & Mannheim, 1975) .
Extraction and determination of quinones andprotein. The quinones were extracted as previously described (Hollander et al., 1977) and their isoprenologues were determined by reversed-phase thin-layer chromatography on kieselgel 60 (Merck, Darmstadt, F.R.G.) impregnated with paraffin according to Dunphy et al. (1971) . Standards of MK-6, MK-7, MK-8, MK-9 and MK-10 were generously supplied by Hoffmann-La Roche, Basel, Switzerland.
R E S U L T S A N D D I S C U S S I O N
The results ( Table 1 ) confirm those of earlier studies which showed that Gram-positive bacteria synthesize only naphthoquinones or lack all quinones (Jeffries et al., 1969; Watanuki & Aida, 1972; Yamada et al., 1976a Yamada et al., , b, 1977a Hollander et al., 1977; Collins et al., 1977 Collins et al., , 1979a Minnikin et al., 1978) .
On the basis of quinone distribution the test strains could be divided into three main categories: (i) those with a quinone content 2 140 nmol ( The quinone contents of the organisms listed in category (i) are capable of sustaining an energetically useful electron transport process; e.g. for Haemophilus parainfluenzae 1 Fleming, the minimum quinone content which mediates an effective electron transport system was in the order of 0.01 pmol (g protein)-l (Hollander, 1976) . Similar results have been obtained with Acinetobacter species and Proteus mirabilis (R. Hollander, unpublished results), The observation that strains received as Actinobacillus actinoides and Noguchia granulosis contain MK is in accordance with their positive Gram-stain reaction, their growth characteristics and some of their physiological properties, suggesting that they are misclassified and may belong to the order Actinomycetales (W. Mannheim, unpublished results) . The functional significance of the quinones of the strains in category (ii), which are in low concentrations, may be respiratory as proposed by Dolin & Baum (1965) for Streptococcus faecalis (cf. Hollander et al., 1977) . This view, however, has not so far been substantiated by the analysis of electron transport sequences and energy yields.
The absence of quinones in the clostridia and lactic-acid bacteria tested (category iii) is consistent with the lack of a respiratory chain in the former (cf. Smith & Hobbs, 1974) and of cytochromes in the latter (cf. Rogosa, 1974) . The current classification of Gemella haemo- (Reyn, 1974) is supported by the lack of quinones in the Gemella strain investigated since Gram-negative bacteria as far as is known are capable of producing quinones.
Recent publications on quinones as taxonomically useful characters have shown the importance of the length and the hydrogenation of the side chain (Yamada et al., 1976a, b,   1977a, b ; Collins et al., 1978) . Using reversed-phase chromatography, the R, values of quinones with hydrogenated side chains are greater than those of quinones with the same number of isoprene units but fully unsaturated side chains. In the present study only reversed-phase chromatography and fully unsaturated standard menaquinones were used. Undoubtedly, the data given for the estimated numbers of isoprene units of menaquinone side chains (Table 1 ) would be impaired by partial hydrogenation which may occur (Dunphy et al., 1971) . Considering this restriction, the number of the isoprene units in the predominant menaquinone of strains classified in the genus Bacillus appears to be constant despite the large phylogenetic distances between the individual members of this taxon ; bacilli range in DNA base composition from 35 to 52 molyo guanine plus cytosine (Baptist et al., 1978) . MK-7 was the main quinone type in Bacillus strains though smaller amounts of MK-3 or MK-2 were also found. However, the major quinone of B. lentus in reversed-phase thin-layer chromatography behaved like MK-9, and that of B. pantothenticus like MK-8. To give an unambiguous interpretation of these findings, additional data on the degree of unsaturation of the isoprenoid chains is required.
Watanuki & Aida (1972) also reported mainly MK-7 in Bacillus strains, but did not find quinones with shorter side chains. The few strains of actinomycetes and related bacteria that have been investigated contain menaquinones with isprenoid side chains of 8 to 1 1 units. These results are in accordance with other published data (Collins et al., 1977 (Collins et al., , 1979a Yamada et al., 1977a, b ; Minnikin et al., 1978; cf. Minnikin & Goodfellow, 1976) .
